Introduction
Bladder pain syndrome/interstitial cystitis (BPS/IC) is a debilitating, chronic disease characterized by urinary urgency, frequency, bladder and pelvic pain and has a negative impact on quality of life. 1 Prevalence rates are 2.71% and 1.22% in women and men, respectively, although these rates depend on the definitions used. 2 The etiology of BPS/IC is unknown, although there are several theories, including autoimmune response, mast cell activation, neuropathic changes, occult infection, toxic substances in the urine, and a primary defect in the glycosaminoglycan (GAG) layer of the bladder mucosa. 3, 4 Although the etiology is unclear, the role of the urinary epithelium in the BPS/IC is well-established. [5] [6] [7] [8] It has been hypothesized that a defective or abnormal GAG layer, a mucus layer important for the integrity of the bladder mucosa, plays a role by allowing urinary solutes, such as potassium, to diffuse into the subepithelial tissues inducing an inflammatory reaction and eventually stimulating a peripheral neuropathy. The major classes of GAG include hyaluronic acid (HA), heparin sulphate, heparin, chondroitin 4-sulphate, chondroitin 6-sulphate, dermatan sulphate and keratan sulphate. 9 To improve the integrity and function of the bladder lining, intravesical GAG replacement therapies are one of the recommended treatment options for patients with BPS/IC refractory to conventional therapy. 10 Currently, chondroitin sulphate (CS), heparin, HA, and pentosanpolysulphate, and combinations of two GAGs (CS and HA) are the available substances with different effectiveness rates in patients with BPS/IC.
As there are presently no studies comparing these substances in BPS/IC patients, physicians may have a difficult time choosing the optimal GAG replacement treatment for their patients. Therefore, it makes sense to evaluate these different products in clinical trials. In this study, we compared the clinical efficacy of HA and HA-CS, 2 commercially Clinical comparision of intravesical hyaluronic acid and hyaluronic acid-chondroitin sulphate therapy for patients with bladder pain syndrome/interstitital cystitis Original research comparing therapies in BPs/ic available intravesical agents, in BPS/IC patients who had poor response or were unsatisfied with previous treatment.
Methods
Patients with BPS/IC were included in the study. The clinical signs and symptoms of BPS/IC are "chronic pelvic pain, pressure, or discomfort perceived to be related to the urinary bladder accompanied by at least one other urinary symptom, such as persistent urge to void or frequency for at least 24 weeks," 11 an average pain/discomfort score of ≥4 on a 0 to 10 visual analogue scale (VAS, where 0 is no pain and 10 is maximum pain), voiding frequency ≥12 times/24 hours, a negative urine pregnancy test, a sterile urine culture at least 30 days prior to treatment and an inadequate clinical response after 6 months of conservative treatment. The conservative treatment could have included 1 of the following: patient education, timed voiding and behavioural modification therapy, dietary restrictions, stress reduction and/or oral therapy with tricyclic antidepressants, antihistamines, antimuscaranic (anticholinergic) agents, pentosanpolysulphate, or analgesics. Patients were excluded if they were pregnant, breastfeeding, had a current urinary tract infection (UTI), a diagnosis of chemical cystitis, tuberculosis or radiation cystitis, or urolithiasis, urothelial cancer, sexually transmitted infection, endometriosis, urethral diverticulum, or bladder symptoms. Cystoscopy with hydrodistension and potassium sensitivity test (PST) was performed prior to treatment. The study was approved by the hospital ethics committee, and all patients gave written informed consent.
We investigated data from patients treated with either a sterile solution of HA (1.6% w/v, 800 mg/50 mL) and CS (2% w/v, 1 g/50 mL) (Ialuril, Aspire Pharma, UK) or a sterile solution of HA (120 mg HA in 50 mL) (Hyacyst, Syner-Med, Surrey, UK) between March 2010 and March 2012. The patients were followed prospectively and the data were analyzed retrospectively. Solutions were administered via hydrophilic 12Fr Foley catheters and performed by a urology resident. Patients were instructed to retain the instillation volume for at least 60 minutes. Intravesical instillations were performed weekly in first month, every 15 days in the second month and monthly in third and fourth months, for a total of 8 doses. Patients were evaluated using a VAS, interstitial cystitis symptom index (ICSI), interstitial cystitis problem index (ICPI) 3-day voiding diary (24-hour frequency/nocturia, mean voided volume) and cystometric bladder capacity at the beginning and after 6 months of the therapy. Vital signs and any adverse events were recorded at each treatment session.
The primary outcome of the study was the change of pain VAS score from baseline compared to week 24. Secondary outcomes included comparison of daily urinary frequency/ nocturia, ICSI and ICPI scores, mean voided volume and cystometric bladder capacity from baseline to week 24.
Sample size was estimated as 40 (20 patients in each group) with power of 0.80 and an effect size of 50% (change in VAS score from 8 to 4 points after the treatment is expected).
Baseline factors were compared with the t-test and the Mann-Whitney rank sum test, and differences between treatment outcomes were calculated with the Mann-Whitney rank sum test. Proportions of responders were calculated with the Fisher exact test; p < 0.05 was considered significant. Statistical analysis was performed with SPSS, v.16.0 statistical software (SAS Institute, Cary, NC).
Results
Between March 2010 and March 2012, 65 patients received treatment with the intravesical HA or HA-CS. In the end, data from 53 female patients were analyzed, as 12 were lost to follow-up (Fig. 1 ). There were 30 patients in the HA-CS group with mean age of 48.47 and 23 patients in the HA group with mean age of 49.61 (p > 0.05). PST was positive for 23 patients (76.6 %) and 15 patients (65.2%) in HA-CS and HA groups, respectively (p > 0.05). Of the 53 patients, 38 patients (71.7%) had positive PST. There was no statistically significant difference between the initial findings of the 2 groups (p > 0.05) ( Table 1) . Former treatments in HA-CS group were dietary restrictions and amitriptyline (n = 18), dietary restrictions and hydroxyzine hydrochloride (n = 8) and oral pentosanpolysulphate (n = 4). Dietary restrictions and analgesics (n = 6), dietary restrictions and amitriptyline (n = 8), dietary restrictions and hydroxyzine hydrochloride (n = 4) and oral pentosanpolysulphate (n = 5) were the former treatments of the HA group. We compared the responses at baseline and at 6 months (Table 2, Fig. 2 ). The primary outcome VAS of pain decreased significantly at 6 months in both groups (8.5 to 4 [p = 0.001] and 9 to 4 [p = 0.001] in the HA-CS and HA groups, respectively) (Fig. 2a) . Secondary outcomes, including 24-hour frequency/ nocturia, ICSI and ICPS, decreased significantly in both treatment arms (p < 0.05). Cystometric bladder capacity and mean voided volume increased, yet these results were not statistically significant (p > 0.05) (Fig. 2b) . No statistically significant differences in primary and secondary outcomes were seen between groups (p > 0.05) ( Table 2) .
In all, 8 patients (15%) reported 12 mild adverse events, including UTI (n = 6) and bladder symptoms, such as increased frequency, urgency or incontinence (n = 6).
Discussion
GAG layer replenishment therapy is widely accepted as therapy for patients with BPS/IC who have poor or inadequate response to conventional therapy. 10 There are 4 different commercially available products for GAG replenishment, including CS, heparin, HA and pentosanpolysulphate. Each product has different concentrations and dosage formulations. Recently, a combination of CS and HA is the latest commercially available product.
Intravesical HA was the first GAG substance used for BPS/ IC. The first study was published by Morales and colleagues in 1996; the authors found a complete or partial response rate of 71% for up to 1 year. 12 HA is widely studied and has shown a wide range of symptom improvement, from 30% to 85%. 3, 13, 14 Recently, Engelhardt and colleagues reported their long-term results of intravesical HA therapy and they observed a 50% complete bladder symptom remission at the 5-year follow-up without any additional therapy, while 41.7% with symptom recurrence improved with HA maintenance therapy. 15 On the other hand, in a double-blind, placebo-controlled, multicentre clinical study of different hyaluronic acid preparations (40 or 200 mg/cc), no significant efficacy of sodium hyaluronate compared to placebo was found for IC patients; however, further details, including patient selection, inclusion/exclusion criteria, definition of improvement/success, are not available. 16 Intravesical CS therapy efficiency was evaluated by Steeinhoff and colleagues in an open-label 12-month study. In this study, 18 patients with 40-mL instillations of CS 0.2% weekly for 4 weeks and then monthly for 12 months, we assessed. The authors found a response rate for symptom improvement of 67%. 17 In an uncontrolled open multicentre study of 53 IC patients, instillations of CS 2% produced a 60% response rate at 6 months. 18 In contrast, a recently published randomized controlled trial (RCT) failed to show superiority of CS 2.0% over control after 6 weeks of treatment. 19 In that study, most patients reported a clinical benefit, but the difference between treatment and control group was not statistically significant.
A combination of 2 GAG contains CS (2.0%) and low molecular weight HA (1.6%) is the latest available substance comparing therapies in BPs/ic for the GAG replenishment therapy. In an open-label single arm study by Porru and colleagues, the efficiency of intravesical CS/HA combination therapy was evaluated in 20 BPS/ IC patients. Parameters included VAS for pain and urgency, number of void per day, mean voiding volume, ICSI and Pain Urgency Frequency (PUF) Questionnaire; these scores showed statistically significant change after treatment compared with baseline. 20 Cervigni and colleagues reported the long-term results of intravesical CS/HA therapy in 12 patients and they showed the sustained efficiency for 3 years in terms of mean number of voids per day and mean volume per void with the confirmation of quality of life assessments. 21 Our study is the first study in the literature comparing the 2 different intravesical GAG substances to treat BPS/IC. We compared intravesical HA/CS combination and intravesical HA in patients with BPS/IC who had inadequate clinical response after 6 months of conservative treatment. Improvements regarding the VAS for pain, 24-hour frequency/nocturia, ICSI and ICPI were statistically significant at 6 months for both treatment arms. However, there was no difference between a CS/HA combination to HA in any parameter at the 6-month evaluation. Different from the HA, CS is the only sulphated GAG that is located on the bladder urothelial luminal surface and that contributed to urothelial barrier function. 22 Engels and colleagues demonstrated that CS treatment decreased the recruitment of inflammatory cells, including neutrophils and mast cells, to the suburothelial space in an acute cystitis model of the bladder. 23 The loss of the impermeability barrier function of the urothelium 8 and the inflammatory response of the bladder to the suburothelial urine leakage 7 are well-established causes of BPS/ IC. Properties of CS combined with HA should maximize the efficiency of HA treatment of BPS/IC. However, we did not identify any short-term difference between HA alone and HA/CS. Further research with large prospective RCTs with long-term follow-up is required to provide a definitive answer. gülpınar et al.
An important limitation of our study is that the HA dosage of the 2 treatment arms were different (120 and 800 mg in HA and CS/HA, respectively). It would be more appropriate with the same HA dosage in both groups; however, there was no commercially available GAG substances with the same HA dosage for single and combination therapy. Furthermore, our primary purpose was to see if there was any difference between the 2 available and reimbursable intravesical agents in our country. The duration of the follow-up period and the number of patients were limited in our study, but comparable to other series. 18, 19 The retrospective nature and lack of control group are other limitations; however, similar baseline group characteristics alleviate these handicaps. We also felt that a RCT design, where patients would be randomized to no treatment or placebo, may be difficult as these patients were in eevere pain and were desperate for treatment.
Conclusion
Intravesical HA and HA/CS therapy are effective treatment options for patients with BPS/IC who had inadequate response to conservative treatment, in the short term. Our study did not identify any differences. Further research with large prospective RCTs with long-term follow-up will be required to provide a definitive answer.
